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JP1 9930079553 19930406 



Abstract of JP6290984 
PURPOSE.To provide a high dielectric- 
constant capacitor, which is used as a 
capacitor for a semiconductor storage device 
and in which capacitor characteristics are not 
deteriorated even in the heat treatment in a 
manufacturing process, while providing the 
capacitor having a high dielectric constant and 
small leakage currents regardless of heat 
treatment, manufacture thereof and a dielectric 
film for the capacitor. 

CONSTITUTION: A dielectric film 4 consisting 
of a dielectric material mainly comprising a 
metallic oxide and a pair of lower and upper 
electrodes 3, 5 oppositely faced while holding 
the dielectric film are formed, and a protective 
film 1 preventing oxygen deficiency is formed 
onto the upper electrode 5. 
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b**-#®bb*»&&*»bbb*w , <5'3't*9 

fcSBBBB+irrtS'*. 

[19*5 2] NBIMHlotmtf. (a) T I, A 
1 , W, Mo, Ta, Nb, V, Cr, Zr*WGa 

ft, (b) Tl, Al, Ta, Nb, Zr, Re, Mg 

J§©Itfcft, (c) Tl, W, P t. Mo, Ta, N 
b, V, Cr, Zr*J;tfCoJ;Dfc*»a>S»«*i& 
^tt<t*-«©*«0^y^-K (d) T 

i, W, Ta, Cu. Ge, N 1 *3,fctfC r iOftSSf 

«fc Dft38*#£8tfttfc'>ft< £ t>-80«ita»Sfc* 

r&h i B«©»B«$* wv>*. 

[B#K3] iWEISBBtt, a!*S2fB«©*m©'> a? 

* < t h 2 wmimMznrtsi i sfctt 2 ie« 
:»#*4] aBB^fcfeBafc-rsRBfWttw* 

«Ba>Sft£¥*#iBraSfi©**^>*T;&oT, tt 

bbb#k# 2 a£K±®«B{Mm©BBKft> 6 ft « 

[MM 5] T«*«±fcfcBKftft*3ifi&fl > fc** 

G*#mfr$uzmwmmi% mmm±.\z± 

BBBftBtfTftS^BfcBBBBa+ir/V^OBtt 50 
-C*oT, Wf3S§tt#B©fi!c8l&, BBB4tt*£Bfctt 

bbbtt, ao, 1 5t/#«T®aKT»»r*c 

B«#tm#&a*BBfl**Btt, Wf«#K±fc± 
B«ffi£BttTftS¥i!«ffittBB©**^$'*©»ia! 
T&?T, BBKB#B±f::±BBB£j£Bl/fc©t> 
C, Bfctt»BBTT!B»aT*Ci«Wte-r**ir 
©B8;. 

[«t#B7] TBB«±fc&BBfl;ft£:£fi&#fc?"3 40 
BB##*W>eft-&B«#K€Btt, KB«ftB.tK± 

*t 1 »BEBH±©JEE*Tr**»fttt»HftTT«Mtt»1-* 

B«4ttm*&&«ff«4m*Kft B«B#K-hfc± 
g&BS £BttTft S^BftSaBBB©** r\*s9 ©Bft 

Tftot, «HBB«#B©*Kmiet, zincaiBrr* 



if#M¥6-2 9 0 9 84 

[**B9] looBBftrtlcBMm. RfcttSB 
aT?©B&B««**^1^BBS*ffiAfc*«£ 

im% i o ] mmmm^Trommmm^ 

©BBfcRoSiSBS. 

CB*3il 13 (Bai-.Sr.) TiOu O^x^ 
lfc*BBST*a*l*BBBC. Mn7C$£BftftM 
n 2 Os ©SH^TO. 0 5wtX*6 5wtX«»** 

[B#E12] Pb (Z n-,T i,) Os, 0^y£ 
1 ftSBBTBStlSBBBK, Mn7G&£BHbftMn 
1O1 ©****? 0. 0 6wtX#»6 5wtX»ar*&* 

[M&B 1 3 ] tt&S 1 2 |H3g©ffi$ft© P b tcSH© 
2*>S1 5mo 1X#S rTBftattTfc***^* 

BB«m 

[BBB14] (Sri-.Ca.) . T h 0> SSSISSt 
jSTgSnSiM&fcfcViT. 0. 4^z^0. 8ft5 

»j«*wi/Tft«*¥^">^fflei«m 

[R#B15] (Sri-.Ca.) iTliOr. 0. 4 
£z^0. 8&SB&T&3nSB&ft£, Me 2 0 
s (Me it. La, Nd, Sm, GdOHftufeftS 
f) ft5fflj£j£T^3n5Bfcft£0. 0 5mol» 
6 5 mo 1 X»B£#tf L*SttT&4+WV>$'JBB 

tm 

MMtiHl 6] ffBBl 5i3®©*ffifc, $6»irMn 
TcBftMmOiCaWCO. 0 5wt%*»&5wtX 

[B9i©fffflftBW] 

[0 0 0 1] 

ft 0 , BBBtf*St*tB#Ktffi V» &nfc*W«HBB 
BB©**/V>*, *©S?£, -£©fijiBS*«fctf*+ 
/tS^BBBftiBKItrs. 
[0 0 0 2] 

[«e*©sni] att©*HWHE«itBfcjav»6nTv»s 

->'J 3>MUBfcb< tt*'J 3>*yfe 
B, *fcli*ns©«B#*Sfc*BBW##flrr* 
1 ttom^s U 3 >ft Sj££€ffi-Ci*3;nfcffljg 
SWTS. COBJBCD+Ar/X^ttDRAM (Dyna 
m 1 c Random Access Memory) 

[0 0 0 3] C©£3ft¥tt#eftBBI2. jS¥©«B 
fc&ffi©lJiSt::J:?T, *0*MlfoWtA/CH*. BIB 
fc©*Btt?y 7BB©«'K rH>T«**/v>*-fcJl' 
©^y^BBfcBf*fi*BB©B*«tBV>6nT* 
fc. U#Lfc#S**/t-;'*B«©B4>tt**/V>*© 



*-Cfi*-W^>*©€ffiIiffl£*£< tZ>tttb\Z 3&7C 
[0 0 0 4] l/*Ua#&, 3*7Cliao-feJl'tff*K 

BCaoTfr>£. ^©fc*, 
fcfc«fcSMfi©33. h«Dfi»Wlfc<#©6nTV»*. 
[0 0 0 5] **©3'U3>»flSllr*5'V3>9 & Iff 

y •fb«J fcftfe o TBt**©;*:£a9§*#$m C<fc0** 

*a¥B**©**/t^***J^*£iJjrc**. £ 
©&B§«$* t /V>*/l©B«fc*m tbX, ZLtL^V 
ICS r T i Ojjfc, PZT (PbZ rOi-PbT I Os 
JR. TaiOsfcH©*l«fcto*£J*»£l/fc 

[0 0 0 6] fi£#©**/V>*«, fcifctflttWS- 
1 1 0 8 6 1 Wl¥3 - 1 2 6 2 5 2 

«fWBB6 0-2 0 5 9 1 35£M&£lC||ii*3nTV>S a? 

p tawsns. 

[0 0 0 7] 

[SSEtftftfeLiSttSilg] 1im©&MMb4fc«£ 

n«wn*» w eta £©** wt««*© 

n-bx-t>ti*©ilHWc*HT»«*cflW»4C, 
*©J«*fr*ja^©»S^K:±^TBffiS©*ir 

/^wfcjsA&naw2:v>snB#**. 

[0 0 0 8] *&. ¥^xA-fX©Kfi:/D-fe*ttft 

st&*#**/v>*t>;in5©«*©iijft:/a 

;v>^^tt©^b*t*-3Ti4ae>aK tt ah:, p t 40 
*»6&*±««i*«v»fc, a#©iSiif«#**/v>* 

[0 0 0 9] RSeOS rT 1 Os 8, PZT&a 

f©»**©**V»imiC*V»T, S&fcWW#*£ 

<, an««©^*v^Y^->^fflWt#tt»«»»aa 
[ooio] *»wtt«j±©wHs«wr5fc»f>»cas 
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Tfe. R*fciai;:#5*wv>*^#£tei'av>*v 

[0 0 11] #38litt35fc, '**/tJ'3'jWMra*ifc 
*i©j»«ai8ffl[©tD»l*ttfc*v»T*. 

*©s&, *©«easB*j:tf*YA->^fflii«#ii* 

««1-*£fc*B»il/CV>*. -t©fc»**MT?tt, 
«*©SrTl O.JH>PZT#a£©fl&tt##»©ill 
n*«ft««***»***-r*3C*©t6llBft£lcJ: 
0, fie*©tf»©«««tfctt»tl**©#tt*»8!c#S 

nfc«r«a«*#im* fe^ft-r^. 

[0 0 12] 

[3£B£ft?ftT5;fc»©^g!] *36W©KSIS**Y/1 

*iwft«*i«»tr*i«B«*©««*i* 

-»©«««> 6ft*i«WI**Y/t5/^T?*oT, MB 
SI*#K©±a5tC?gfiK$nfc±^*ffi©±C«rlB«l«ft: 

#»©»*^**»(irr*ff«iw«»ftsnTv»»ct 

[0 0 13] MffiftKKOttftti. (a)Tl.Al. 
W, Mo, Ta, Nb, V, Cr, Z r&£tfGa 

a*#a»s»in&d>a< t*-«©*ii©^ym 

(b) Tl, Al, Ta. Nb, Zr, Re, Mg*<fc 

US r J: (3 a*ifc&> tf nfoa < t *>-«©&«© 

Rfcft, (c) T i, W, P t, Mo, Ta, Nb, 
V, Cr, Z r*,fctfCo«kDfc5Sfcfr58iin&4>fc 
<tt>-a©^M©->'J^r-h, fe«fctf (d) Ti. 
W, Ta, Cu. Ge, N 1 *J;tfC r ±t>fc**#S 

8«nfc'>fc< tt>-a©^s*it»-en6©^<k o 
a*»^6«tfnfc^ft< £*>-«©*** &a*;ii 

co o i 4] seic wiB«sii«, metm©^a< 
t t> 2 ttwauisnTas c ta»a$ u w. 

[0 0 15] *38W©]l5Sf***YA>'^tt, & 
«Rfc«>&£&#fcT3$i*##ttJ&>&aaS§*fcl!e 
t, WHft#Kft*A/Tf»ieif «-#©««* 6a*¥ 
•»B««©*YA3/^T*oT. «H38§*«*#2 

a«su©*i*ftim©iiiRa> sa* c t tr 

•5. 

[0 0 16] 5 ««©««©** AS'* ©«Sj 

*&&«B«fflR£Ri*, RflmttK±lC±8ttS«R 
»tTa*1M»*E«Bl*©*YA5/*©«ST?»^T, 

ttEK«ff:R©ARft. i^SI«^liSmfttt^HaT 
T, AO, 1 5t/^aT©5SST?&»-r5J:<»:£#^ 

to o 1 7] ir«a6B«©»ia©+YA5/*©«s 
*>sa*si*fc««8tf, «R«#«±K±««a*» 

ttXaS¥«*iBtt«|i©*Y/^*©ll*T*oT. 



[0 0 18] W#B7B*©$MI|©**/t3'*'©ll* 

(J&iess«#i8©/£i8&fc, »fc*;irx©»ffi**i«EE£i 

[0 0 19] **JB8B«©»8©**/t5'*©llS 20 

ftT*c»«iaf*iat*. d>ft<tt>2iaiiosi/T 
B%©jre®MtttK£Kti-& z: i*#®tT5. 

[0 0 2 0] *|BWfcJ:5SI«lffllSco»i8fitt, lo 

[0021] wmmmm\t, ljMEfiUfcjwe* 

[0 0 2 2] Sfc, *»W©**/t^*JflJWfl*IHU 
(Bai-iSr.) TiOs> 0 £x^ 1 fc-5i!af£l£"Cg 
SnsftflMfefc, Mn5c**Wfc»MniO»©^a*C 
0. 0 5wtXd>6 5wt%j8Jm^#l/»6nT** 

[0 0 2 3] IflfB (Bai-iSr.) T i Oa. 0£x£ 
lfc*laja*lCft*.TPb (Zn-iTli) Os, 0£ 
y £ 1 ft*aj*fc*«V»T"bH«ifc*WI©*lr^^^ 30 

jimMbwt&ns. 

[0 0 2 4] $513. ttBSdW0Pb5c»O 2*^51 

5mo 1 %£S rT«fct*JltJW8F*U». 
[0 0 2 5] Sfc, &M©**/^?jemfHRl& 
(Sn-.Ca.) sT i 2 OrfcfciffiJ&iSiTgSnSiSaEK 

*fc*V»T. 0. 4^z£0. 8fc5&j££fUTfc* 

[0 0 2 6] 1913 (S ri-,Ca.) >T IjOt, 0. 4 
^z£0. 8ft£tt&?&3tt«laftaiC. Me iO 
i (Mete, La. Nd, Sm, Gd©V»-fn*»** 40 

SIC, !!©IMBHCMnjc**MinOi©^SfC0. 0 
5 w t & 5 w t XftHrtMrttL* e>ns C t**-S 

[0 0 2 7] 

*M©«MR*«RW-6*iTV»*fc«&, ^/^©IBS 
fc*0. *WV>*©ftft0#<t£flJ*.5;:<h#T?#, 50 
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[0028] *%mz£z>2mmzk±mm#tt®om 

[0 0 2 9] 4«9!©ll«ftK©Wlc£*fr»?< j&Rff 
SRftU&Wt©ll«#Blft55ca:*»T?# 

£. 

[0030] sec, ±««B*»i«i/fc©%K:. 
[0031] s s ic, mmfrmwm&iz, 1 jwEfiu 

©»flStt«fX»£ETKTJBWWf*iltfcJ:0, swaa 
*T?©»**»««l«afn*&». Wife****'** 

[0 0 3 2] ftRXg&M&HftT©IR«L9 
[0 0 3 3] *5g«©Stm#K«iigBC s fcn«, l -3 

« . »**«©^&v>*nfc**/v>*flttfc*-r*i§ 

[0 0 3 4] S6K*SSK©$liSgfifc*lriT, lo© 

mm®mtm?Lt>n5zt\z&r> % &mmmtnm 

», «Kietf»«iaxiet*«»[gttD}g-ri:t ! &« 
art*. z©c:£K:«fcoT, K^a©^v^n^ 

[0 0 3 5] *ftH©*?/T5'*Jgimfm££fti£ 
(Bai-tSr.) TIOj, 0£x£l. Pb (Zn-, 
Ti,) Os. 0£y£l££tt (Sn-.Ca.) iTli 
Or. 0. 4^z^0. 8&«&Attfc. «S©Mn7C 

*«ICJ:*T i TC3it©+ 3«H*>»£fc*©+ 4tf -f 
*>fc©*l»«©*?©3»fc±*Stt©«T*Mn g 

#©ffi**fl:te «fc o xm^ ©^ feawmtr * c 

iCfcoTBKcfcrtST**. *©fcft, ftv>ttfttt 

[0 0 3 6] *89!l:£V>TSr«TiiOr (JtSf«$ 
= 3 8) tCasTijO? (ifc^m*=5 9) £©Hi§ 



^SWRRWRftSSCitfT**. 
[0 0 3 7] ffifB@jgftl£, 3&fcSr©+2*-f*> 
tT i©+4flK :*>©-* #>¥g©¥i3tt (0. 92 
A) ±0t>**&-f*>¥R©5>*:zF3R5G* (L 
a, Nd, Sm, Gd) ©Rfc®&Rilirf S £ t(C«fco 

r. 5 mo i %£T<D&tia&tez><tmnmm&&&*2 

[00 38] 

[0039] 01 \t*%®<D*ws?<D-$mmm 

ft. CVDft. */ty*tt&2fc±DRfr&ft&RfcR 
*?y^fc£>J»&&*liRR2a±lcT«««3. ft 

j6fcSftTV>S. ±«««5©±K;£Sfc« 
R#R4 ©RRfciS£Kf±-t*fc©©#RR 1 OTWt 6 

ftTv>*£teftft#*«. mfc*snfc*»#! 

$^tf&TfcftR**ftiM!llc*V>Ttt. 
«l/TV>a*», **/i^©»R»JJrtti:ft&©ftfcR 

R3ft*t>©T«tt&<, ttoy^-zirFfuuLh^BR 
Rfc2©±fciR«Mte2**UTRft*ftTfej: 

K RR»RRJbfc**/l^j^«;SftStf*v>, T 
«««tt:7?^fc£*tfLTh?>?X*ir»«3ft 

[0 0 4 0] Tttftft3££tf±ffl«ft5i*. fctjttf 

fe *a*»tt*£K*o, a*. Ta5Sfii3ttgM* 

*3 »Vi@»*U<, ftBOnmKT©* 

SC. ±«ft«tti< fcRRSft&VWRRttl 0 0 n 
mS*©JKfc«ME3ft*. 
[0 0 4 1] Rfc, ft«#R4&Jtft«*!&U 0 0£U: 
©»R«*&*-r*#»««ff*l/<, ftt^SrTi 
OjJS. PZT (PbZrOs-PbTlOiSM) 
BaTiOiH, PLZT»&£©&RRfc»£± 

£fc£Cckt)fi!clBI£ft<5. R*#R4©J?£«?*V>g* 
»ft«Rj&*2K»Sfc«k a^«5 0~1 0 0nm©JP 

stej&asfts. 

[0 0 4 2] *&, «KRl«4^/V>*£^&©¥ 

*#8B«8«©«jfi^D-feX"7rB!ia*»fft>nTfe, si 
«#hsi 4 ©«f>©K*i9ttt«-T»*#«i 4 T©an«K)8« 
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R*Dl/fcV>J:3fc, RRoftttftttJtrs'bOT**. 
£©#RRl©8ftfcLTtt» &i*tf:3€f©«fc3&t> 
©SRHT**. 

(1) T 1, Al, W, Mo, Ta, Nb, V, Cr, 
Z r*fc«G a fc £©£«©? fcfcjt«T 1 
N. A 1 N, WN, MoN, Ta.Ns, NbN, VN. 
CriN, ZrN, GaNft£#ffit>6n5. £ftS>© 

RH»TT©ft^t#UTfe*jre*5fc», Rig 

10 #%®xr<Dimmm * & m wcRnx ^ 

(2) Tl, Al, Ta, Nb, Zr, Re, MgSfc 
»S rfc£©&R©Rrtrtl&, fc£AtfT10 2 , AhO 
s, TasOs, Nb 2 Os, ZrOs, Red, MgO, 

5 r T 1 Os&iftffflV^ftS. cn6©«ftfttt, ft 
fl5tt»HRT*«R£*T©*Wfia&£fcft*5 21 

(3) Ti, W, Pt, Mo, Ta, Nb, V, Cr, 
Z r*fcttCofcE©RR©->U$--K fct^tfTl 

a? S ia, WS 1*. P t S li, MoS is, TaS 1*. 
NbSis, VSi*. CrSIa, Z r S i ifrEHfiMK 

6 ft*, c ft & © -> U dr- h 'J > U a 

v>*£*fc, 3>^^h#»wfjca*©t«ftT^*. 

(4) Ti, W, Ta, Cu, Ge, Nl*&ttCr& 
£©*MfcWiV*&ft*. ;i©J:5fc&RR£±gB«ffi 
5±fcRW*i:fcfcJ:D, »S+^®7E^HmTT©fJ 
JMfc»* 6ft*jj)tT«ftTV»*. 

[0043] i r*ttE6«4m* sfcswgR* 

fctt (1) , (2) , (3) , (4) ©#*©»ftt>U 
50 <»«*©* (1) .©?yftfe£ (2) © 

ftfttt) RfcfcfcoTftft«tmfcJ:D2ftahT«ft 

£ftT"b«kv>. n©tt*v»ft*©K©fyj«*«fa*A3t 

««#«*«*. Sft*. *&, £ftS©ft«#R£J5fcR-r 
Sfctt&ifctfRFT^hnj/X/ty^au CVD 

(Chemical Vapor Depositio 
n) ft, MBE (Molecular Be amEp 1 
taxy) ft, I/-1f7^V-^a>*» 
Efc^DRR-rfcCfctfTS, ^©J6icRfelC«t<fc$!l 
IBSft&K $&, RR©J»Stt5 0nma±*fttft 
40 < fcftftSftfcVW. 4+/<^*±T©Rft&ft*.«;fc 
ft, 3 0 0nmKTT**CijWff*U<, 5 0~15 
OnmTfcfttfS&fcffSU*. 

[0 044] tJgfcWWfciaiftte^TS 6 KffRfc 

iwr*. 

[0 0 4 5] [Rftff 1 ] 0 1 KwSft*«iST, ft 3 
0 0 nm©ftftfcR*>6fc*l8iRR2 a«Sn&y 
ij3><j7x/\S«2©±KTI8*tt3il/tl OOnm 
©J?3fcB&*X^*£fc£Dj«Rbfc. ^©S«± 
ICSrTiOa v99'^fv hftRV>TRPTi' 
50 ^hn^/'ty^fltlcAoT, afeRRR«6 0 01CT» 
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10 0 nm©#5©S rTlOs fr<S£5$*#H4ft 
HtXa/ty^ifc'WIGl 0 0 nm©Jf$K^j£U 

5 ©JhC^SSH 1 1 LT, i ft^-Vy HcL 

T. ^y*3mftt»TX/Xy^ttKJ:DTlNilfttt7 

Ufcttfcfcfc. «MI*»fifcUfcV>tf*V»©*irrt5'* 
Wt©Jfc«ft*lfc*l/fc. fiMMIOfcN+lrrtS'* 

ft, «8oot:©?9**H»t'ni!wai-r*iu-i' 



JO 



if 



N, A1N, MoN, Ta.Ns, ZrN, GaN, Cr 

i n * s & * ftSK ft ffl v>t fe ntt©»x#t*. & nfc. 

*lT?«*^«tttlXl0-»A/cm*O«IS 
gfi©±ISft;S;tTV>5;:ift*l/TV>5 (ETFfcfeU 

[0 0 4 6] 
»1] 



1 





*fc&S (» 8 0 0 S C> ft 3 0 




81ft«'S&$# (a t 2 V) 
(A/ cm 2 ) 


t i n 


2 3 5 


7 x 1 0 " 9 


umm wn 


2 3 5 


7 x 1 0 " 9 


A 1 N 


2 3 0 


8 x 1 0 " 9 


,&mm mon 


2 3 0 


2X1 0" 8 




2 2 0 


I x 1 0 " 8 


&mm zrN 


2 2 0 


2 x 1 0 " 8 


£881 GaN 


2 2 5 


3 x 1 0 " 8 


ftlflg C r 2 N 


2 2 0 


3 x 1 0 " 8 




m £ * « 


i& & a tnr 


2 2 0 


2 x 1 0 " 8 



mm® 2] muz^n^mmr. ma o onmvm 

-*« 2 ©±ET*Wi 3 t 1 0 0 n m<D» Z \Z 
&&ZZny9mz£Qfmvrz. C©»8±KSrT 
i 03 ■fe?3y**-y? h*fflV>TRFT^*hn> 
X^y ^ttCioTl&e 0 0t;T?l98 5 nm©fS©S 
rTlOs fr6fc5B«fcIll4ft/£lBLfc. ± 

10 0 nmOJI^CMl/, ^r+^S^ftAfc. *^JS 
UTttCO+ir^^OilCffttRiUT. AljO»-fe 
73y^ft^-yy htUfc^y^SsTSBl 5 Onm 
©A liO.fr lftfclfcUft. 8 



oot:. 5=-yjtssiafi*T?ssMaa!ftb. *©»«©** 

**ai«K:J:**v/^tt, il©IMaaKJ:** 
*/V>*^©«flsW«*6n&frofc. *2ic*an 
fc, TlOi, ZrOs, ReOs, TaiOs, Nb 
jOt, MgO, SrTlOilC^^T'bPlilftltXfrX. 
6*175:. «fc*tt-*lCftftT*S©T. »*»H»T 

4»**a«c T©i«a«tt2fcif** !i t«»T**«j*ft 

[0 04 7] 
[*2] 



11 



(7) 
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12 





SI**) 




Sft«?ft«& (a t 2 V) 

(A / n m 2^ 
\ r^/ cm ^ 


&mm ai 2 o 3 


2 2 0 


8 x 1 0 " 9 


&mm t i o 2 


2 2 0 


9 x 1 0 " 9 


%mm z r o 2 


2 2 0 


9 x 1 0 ~ 9 


%mm Reo 3 


2 1 5 


1 x 1 0" 8 


Ta 2 0 5 


2 2 5 


2 x 1 0 " 8 


&m® Nb 2 o 5 


2 2 0 


2 x 1 0 " 8 


&mm M g o 


2 2 5 


9x1 0" 3 


ftlJg S r T i 03 


2 2 5 


8 x 1 0 " 9 




m * * tt 


& a a m 


2 1 0 


2 x 1 0 8 



boms] m i c^$ns«ire> ®3 0 0 nm©$ 

a6*2©±tT««i3i:l/T»l OOnmfcJPSfcS 

X/Wi'fttioT, Sfim«*56 OOtHTttl OOn 

fi4*TititHU<^y^STSfil 0 OnmOf 

/t$/*©±te, T i S Iiflj&Kr^-yy b£ffl^T> 
7;l/^^X*^y^^tUT#9l OOnmCTi 



30 J8*U&. **J6«©^^/V>^Ttt»tt©^ 
ttB6Sn&#ofc. *&, «3fc*SnTV»*P ts 
ii, WSij, MoSh, ZrSii, TaSij, C 

r s i t»&a:«fimi«jiv»T«n«i©ttx^x.&n 

fc. fcfc, VSii, NbS lafc^fcTfeHil©**** 

[0048] 
S3] 
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ftftg ($} 8 0 0 t\ ft 3 0 




»*lSM$JSE (a t 2V) 
(A/ cm 2 ) 


MR T i S i 2 


2 2 0 


9xl 0 " 9 


MR P t s i 2 


2 2 5 


9 x 1 0 " 9 


mr WS i 2 


2 2 0 


1 x 1 0" 8 


MR Mo S i 2 


2 2 0 


1 x 1 0 ~ 8 


MR Z r S i 2 


2 2 0 


1 x 1 0" 8 


MR T a S i £ 


2 15 ! 


2 x 1 0 " 8 


MR C r S i 2 


2 2 0 


2 x 1 0 " 8 


MR ttb 


m ft * g 


ft ft 8 til 


2 2 0 


2 x 1 0 8 



[§MWJ4] 0 1 fcjSSnsflBST, MS 0 0 nm©& 
ittel&*> 6. ft -5 *6lgJ£ 2 a ilSSnty 'J n i A 
«R2©±fcT*W3il/T#5ll OOnmOSStfi 

rty*iSCJ:?T, S«fi«$6 0 0 , CTiftl OOnm 
©S rT iOifc&fcSBMMflUfcjfcRLfc. "3€f 

Sre*51 0 0 nm©JP$(C^L, **7tJ/***.;fc. 
TfilOO nmOT I ftffig 1 ft»*bfc. *3iat«fc 



30 



/V>*f$ft0jfc«££4fc*L&. ftftKtf&fr>H%fr> 
fctt, *+/V>*£$8 0 01C> KSSfTMatSt 
U-^lfi*tfK^Lft, ♦JttM!©**/^*? 

14 JioiM&aic «k *, tttt©$fcriB& 5 ttfc* -a fc. 

«4t*'anTV»*W, Ni-Cr, Ta, Ge 
©B»C. CuR*«MiLTJ8l*TfcW*©aS*a* 

[0049] 
[*4] 
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16 





m&m (to 8 o o 6 c. to 3 o *k 




«nS«£tffJ« (a t 2 V) 

IA/ cm ,j 


t i 


2 3 0 


7 x 1 0 " 9 


&mm w 


2 2 0 


8 x 1 0 " 9 


Ni-Cr 


2 2 5 


1 x 1 0 " 8 


&afiS T a 


2 2 0 


1 x 1 0 " 8 


Slfi G e 


2 2 0 


2 x 1 0 " 8 


umm Kb 


flij * * «g 




2 2 0 


2 x l 0 ~ 8 



[HUMS] 02ta#89I©*WV>*©Sl5©lii 
©*»**T*KK1IRWHT**. ft 3 0 0 nm©|ft 
KffiK*&ft*i8Mll2 a**»fr£*ifc->U3>£xA 
S« 2 0±CTg?«ffi 3 £ UT#J 1 0 0 nmvm £ fcS 
fc*X/ty*iSfcJ:D«m/fc. C©SS2±CSrT 

X./tyi'tttioT, Kr6 OOtTfWl 0 0nm©£§« 
#l&4$Jj&l|j|bfc. SSfc, ±SB«ffi5iLTa&£T 

C, JMKlMlilMtoT INK (I55 0nra) 7aS 
OK*. *o±fc{B2SWB«tH*©AliOiK (#55 
Onm) 6a«*IIU 1 
/Co Z.<D**/ti'9&m8 0 0*C, ?>y^#H^*T^i 



fcjR3n*T iSh, T i £T i NIB7 a±fcHi;jP 

mmmt urn *]mi i ~4 icji»*n&i»T*n 



50 



«. ffit»V»35»a:*2ti(K8U:fl!>*W©ll**t>*T l b 

», 1 6 0nmKT)Wi*U>. l/fc^T, 21&5 

[0 0 5 0] 
«5] 
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-290984 





MM (^8 0 0°C, Jfo3 0$K 
&©fttt 




SBtiS88E!&J5£ (a t 2 V) 
(A/ cm 2 ) 


A 1 2 0 3 /T i N 


2 3 5 


7 x 1 0 " 9 


tSUfll T i S i 2 /T i N 


2 3 5 


9 x 1 0 ~ 9 


/Q 3ft WJr T i / T \ W 


2 3 0 


8 x 1 0 " 9 




nil % * m 


I I 


2 2 0 


2 x 1 0 " 8 



[ftRffl 6 ] B 3 tt*»l|li'©*t AtS/*©* 6 ©HJS09 
©$&©ISil&8riSift91E!T;&-5. 193 0 OnmfflMf 
■*&&8IMUt2 ajW»*«ftfc3'U3>Crx/N»R 
2 0±fcTSM3iLT»l 0 0 nmOe*SX;ty 
^SfcJ:Drt*Ufc. 21©S«±CSrTi08-fe73 

<koT, »6 0 0"CT?«!ll0 0nmOSrTiOj8SS 
#l£4£j£l8bfc. SSfc. ±$«ffi5£LTa&£T 
«MM£WC<XK?>*i3n!ttl OOnmOVSHMt 

2**«tn«OS 1 OiK (5 Onm) 7bSfig)i 
ft, *©±K*l*M«iH*©TlN|| (5 0nm) 
6 b &J$£Uttlfl|jg<Z)&!Ig 1 o^T, 
RIE (Reactive Ion Etching) 
tttit), fiMKl£M?L^5 0m©?L£Htt&. * 
©©£. 0K^y^«SCJ:Dr^S=9Al 

i *^«WT?a«i!Ki©#»©a®fc 
sr. * wv>* ©±g&«8i 5 1 ©&»%€&« 

CO 0 5 1] *HJfi*9T?tt, tt0Eft©tm&l?7jl' 



€ffiffi«8©^j*»t<fc«is$nr, 

m-\Z* CVDS, MBES, im V—$7~?V— 

[0 0 5 2] QtdlM7] B4tt#3&91©*W<'>*© 
^7©llliW©«Bg©«ii8»fiiiii«W0T»5. $3 0 0 
nm®|ftftfldR*&&«|ftUI|2 a*«$tlfe->U3 
>"7xAi6«2©±fcT«Wi3 2:UTl9l OOnm© 
a*«X*y*»fcJ;Dj«Lfc. E©&K±fcSrT 
50 i 0,-ty*y!;9->fy h£JBV>TRFT^*hD> 
X/1y^tfelC±oT, aS*WE»6 0 0Xn»IU OOn 
m©S r T 1 OsB£l4 aSftNlsfc. ^fffc, 7^53 

AriNi©»fc*fatel/T, 5 0 nm©7;P5-^A 

&. *38 0 01C, ^yfcMW+TlWBSfcU *©tt 

[0 0 5 3] 
[£6] 



• » 

• 

19 


(ID 

6 






s&M (ft 8 0 0°C\ #17 3 0 




it sis* 


mnwvmm (a 1 2 V) 

(A/ cm 2 ) 


AlN/SrTiOj 


2 5 


1 x 1 0 " 8 




2 2 


4x1 0' 8 



<D®&am%imtsiww~c$>z>, $3 o o nmammit 

2©±KT$€Ss3£LTm 0Onm©e^X/l7 
9 l&Ibfc. ^©gfcJtlCS rT iO s -fe7$ 

<fcoT$6 0 0"CTMi<J7 0nmO»$iCS rTi OsJ& 
4 a SrJ&KUfc. -?-©±K (B ao. ? S ro. n) T i Os 
liJjjO-fe^Sy^^-yy hSffl^T, $7 0nm<Z)£ 
3t£ (B a, S r) T i 0 3 g|4 c *J&$SU UttfMS 

■ fcHIXX/ty^HrfflRl O0nm©JMfc#*U 
*WV>*£Afc„ Jttfcflli:LTI8£iftl 5 0nm<D 
(Ba, Sr) T10 3 l4cffl*A^*5+t/V>i' 
fcictfS rTi Oag|4 aO^^S5^t/^«^ 
*&#8T»rtU **T?©1»ttfc*7lC*l,fc. t- 
hXr-3>f**©:/n-/t*fliv»T, ft«§«$©fi«£' 



*•©$£&£> H6fc*bfc. *§e*«re 
», wuk*©*^*** (Ba, s 

r) T 1 O s IStSIS*»ib«5l<J/hSV^in«SSEO/jN 
SUS r T 1 O.BSt*««llSnfc^tfC«fcoT, SS« 

< *ojin«ti!Eo/jN$ v>«nfc*t a 

fc. 06^^13, B§**©Mfl6fc©*fcV»**A$'* 

**©«ff#**an&**A$'*iwt&n«. 
«, sts*©*€rv>pzTKfcsm*T!KJ:&S)Wins 

SEftfttrffinss rT i OiKtOil»^to*T*oT 

[0 0 54] 
»7] 
7 





£ & T © 4# tt 


it SIM 


mtinm&m (at 2v> 

(A/ cm 2 ) 




2 8 0 


6 x 1 0 ~ 9 


( B a , S r ) T i 0 g 


4 1 0 


1 x 1 0~ 8 


S r T i 0 3 


2 0 5 


5 x 1 0 " 9 



KIM 9 ] H 7 tt*3MI©** A->*©£ 9 ©SldM! 
©^ii©SlflS»r®0-Cfe5. $3 0 0 nm©«H8ft«*» 

±fcT»t«3il/t»l OOnmCSMXA-^S 
fc*Dj*«Lfc. EOlSitSrT10.t?5?? 



T»6 0 0t:T?l97 0 nm©l|*#Bl4ftjjWl/&. A 

mt7*ft%ic. R*;»;*ft*Au ««£^n-?n. 
&#4 0t\ 2 5"C, i starts iccojifirei 5 o 
ttT»»Lfc©%fc*SW'fc*D{BU -?-©©s±a5 

50 #tt£*Lfc. *•©$£&. 1 5^/*mT©a«T»*l 



(12) 
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21 



22 



tZtmtl&WL®Mfflfe-?&Z>6X 1 0- f A/cm ! S * [0 0 5 5] 
TED, JMflMrVrt^jWlSftfc. * [*81 

« 8 







mtinm®& (a 1 2 v) 

(A/ c m 6 ) 


4 0 


1 9 5 


1 x 1 0 " 7 


2 5 


2 0 5 


7 x 1 0 " 8 


1 5 


2 1 0 


3 x 1 0 " 8 


5 


2 2 0 


1 x 1 0 " 8 



mm 1 o] 07 KjK$n5$in?, $3 0 0 nm© 

&8MbIfl;i&>&fc<5*fi»&2 aiW8«nft5/'J3>!)i 
AS«20±ICT«€ffi3 tLTttl 0 OnrnfflflM 
X/ty*ftK«fci3lSBIl/fc. !!©£*2±fcSrT10 

y^SCctot, $6 0 0t:©g«SgT$7 Onm© 
SrTiOs frS&*ft*ftK4&$l«l,fc. 5 5(1, 
±SB«ffi 5 t UT$ 7 0 nm©Kff©a&£Tg&ii@t 



£©**/V>*#tt£Sl9£*Lfc. ±flMtt5£»j£ 

««#«l/fctf*V»fctt*V^>*<m©*fcJ^Eo 
a? TV»5. ±««*5OiWtt5 0ninfil±Tftntft< 

[0 0 5 6] 
»9] 
9 





($7 0 0 °C\ ^305}, 




itlii^H (at2V) 
(A/cm 2 ) 




2 1 5 


8 x 1 0 " 9 




M S * 




2 0 5 


1 x 1 0 8 



[iifl 1 1] $3 o o nm<Dt&mfcmfrt>tzzimm 

$10 0 nm©0$T?e^«XAy^te(Cct 

fee t©at«±KS rT i Oi-fc?3y^-yy b£ 

fflViTRFT^hn>XA7^SI'J;-3T, $6 0 0 

■ct$7 o nmmnm&smitz. a sic, ±$m 

m t VX fi& £TSB«ffi b H C < X A y * fcT$ 1 0 0 

IP (Hot I 8 0 8 tat 1c Pressin 
g) ggftfcAn, Wimft&ifil 0 O&JEfcitfl 05t 
JEfC&S«kdSt5&i'&Jt££;lT, $6 0 0^-1?$ 15 



i«e, o. 3^E*j;t;o. i^E©^^a«TS» 

Ttt* 10*0 ?BS30>&<fc 5 \z 1 iMEK±©«*»£ET 

fcrtKl|©*J:Dfc^3tt* HMOSfl 
Site 4 5 OtfiUTSMltfAV***,. 8 0 CCSUT** 
£*M*©to±BJB«n?*fc<&*. 5 0 0^7 0 0^© 

[0 0 5 7] 
»10] 



50 



(13) 



«p§8¥6-2 9 0 9 84 



23 



24 



1 0 





W ^ © 5& 


»ft««E$K Ca t 2 V) 
(A/cm 2 ) 


inn 


6 1 U 


7 v 1 A "9 
f X 1 u 


1 U 


9 i n 

6 1 U 


7 v 1 fi ~ ^ 
f X 1 U 


i 

i 


2 1 0 


ft X 1 0 


0 . 3 


2 1 0 


7 x 1 0 " 8 


0 . 1 


2 0 5 


1 x 1 0 " 7 


ft to a M 


2 0 5 


1 x 1 0 " 8 



$1 0 0nm©#S©6&£XA , y Dl&KL 
&. C©*K±fcS rT10i-fe93y**-yyhfc 

#96 0 OttftBm S§«#BI£$l£Lfc. *©©£ 
*ft«f>fc«-fC££<,' «52 0 OTo r r©&ff&£*T 
Tift 1 0 5MWMWB«+7=-^*ff -3 fc. ZOfm 

xmt7--)vxm<7>iBift*> *n*»ii2ii»o«t 

tf*V>i. 2HIIDSrtf*l»®fI#*fr:j'&. s§«# 
Halt* tttnfflWflS 1 0 0 nmtdbfc. OV> 



**/v>*©* i ltsi/L tug*! 

f&®xmtmmxntm&2 

lEUTtnttA^ **/t5'**ltEB©*Jl'-:/ 

sick. io-2owit)»iu>. lunadassn 

[0 0 5 8] 

ai i] 
i i 



x g 




mtimm&& (a 1 2v> 

(A/cm 2 ) 


0&R + 7--^) 
x 1 20 


2 3 0 


8x1 0" 5 


*3!Jfe0J: + 7^-/10 
x 2 B] 


220 


8xl 0 " 9 


ifc&flj : JRM 6 0 # 


2 20 


2 x l 0 " 8 



a**a*T?»*. isttm4*«Airr*&tt©«i 
\%\tMvirir->f*j K l 9fiS«in&© 

fc*©k-*£^n-en*:LTV>5>. 2 0tiB&fbtt#X 
^©^©©/X^Ta&S. 2 1 «S«®i!g©&«>©« 



ffig l 7 . ««{»:K«K«(« 1 5 TJ* 

mmi 6^n»san, sHuasan*. no-io^i 

E, #XififllW*Bfft©*#fc&* J: 5 13 > h D-;P$ 



25 

snTv>*at, cvDSHfc-r*tfa&v>fiig9[;:*-f«fc 

£5. £fcMBEgttfcfflt>StfafeV>«01 Ol^f«fc 
5 fc, S«gffiK^J||«%S 3 1 £ y * 3 2 £18 

moMBEmzzvmtzztK&t). mmz 

I3*f<k 5 fc, ]/— »fft$i 3 3 1fiP> 0 V-*?%*7, U y 
h3 4£lSTL/>X3 5T*#U hUHM 
3 6 W-y v h 1 8 S@i4*S:tf87^?i'S« 

[0 0 5 9] 4] HI 2J4*»WCJ:*>I« 

#K©«JB««©«l©*IS«lffl»M!fltHT»*. 2 2 

^T&fcft©«llftft*&ffrc&«. 2 4«i6ffi$ 
M3t8»£f HI 2lC*3ViT, 1 7tt 

a«, i8ttxfljr^-y»K 1 9 tt*«aimiiw)& 
*©t-*fc*n-6ftjRi/tv»*. 2 1 i*££i§nB©fc 

fcOWTC**. S«l 7ttST. JiSltl®#2 3TJSSI 
£nfc©*>, it Sic. SC1Mft2 lfcJcOftJEJR&aM 
*§g 2 4 <MhNE 3 ft*. MEEat8MMMt 2 4 tiJgffiSKfft 2 

*»2 6fc«toTiDjBEan. ara/xjufcifci/ranffi 

n*. C 5 LTH«#«H:#JEE£lU:OJBE*T 

T^5#, HJM1 3tM*K*lH«Bfcl/TttCV 
D, MB E, l/-if7^k-J'3>'e»ott) < *HSS 

[0 0 6 0] [glMl 53 **/^*©««M**R 
F-r^hnv^y^lSteiOfMITftfcft, (Ba 
i-.Sr.) TiO s > 0£x£ lftSliJjtiCTJlSn* 
tt**©^, x = 0. 75TMn»Oi**l. 5wtX 

&. ftmmt, mthT*n?nnm9 9. 9%©^ 

K/X'JtfA (BaCOi) . mLXYuy^Vh (S r 
COi) , m^9y (T 1 Oi) , HgHb=V>#> 
(MniO») ©«#*J8K'BrS©ttJ*fcfc*J:3K$> 



(14) &B8¥6-2 9 0 9 84 

*1 2I$W£«L&. KDUU &$£fTofc0*i. *5 
0. 5 h>/cm ? ©JE*1?yVX^Lfc0^, *ft 
«f", mi 2 0 0t;T$2l»fffl<!^H££fT?£. £©K 
*3U»*6V>*t>«^ll»IIIW»l/fcO"6, ±B 

fc©HSttfcfc*J;3fcttO. 5 h>/cm ! tyi/X 
J«»ftffV». »1 3 5 01CT1KI3W, K*£H3f? 
20 &*££fTofc. ^*£*55mm©J?${COTiJjDIb^ 

[0 0 6 1] f^SUfcirffi^-y-y h£fflV>T, XT** 

ij n >9x/Vi«±fc 2 0 0 nmOHSTP t Tffittffi 

fcO+WtS'*©***!*^ £Hft«O>5 0X, A 
r 5 0%, &1l®3 OmTo r r. £&iaft$6 0 0 

UUP 8 0 nmC+WtJ'^WMHItftffliUfc. ttA 
a? fttt©i¥ffi©fc&, ©8fm#Bl0±l8K:itg 
1mm, £fc«0. 5mm©P t±WM£X/f??& 

[0 0 6 2] MniOaOtttMK, 0. 03wtX. 
0. 0 5wtX, 3. OOwtX, 5. 00wt%, 
5. 5 0wt%©H*V>t>±B, «*ftfcH*fcft#T? 

7 9*6 8 1 nmOi^f-Cioft. 
[0 0 6 3] £fcjttfc©fc0, fl£*©Mn»0.&«aiPL 
^^*^;V>^©Sim#K©ffl5ffltt^^fe«i:^{c 
JO ffKUfc. «JW*B8 2nm"C*-3fc. 

[0 0 6 4] «i 2fctt«£i/fc!:n&**/t5'*©wi 

ft (2V^Jn0i:#) ©HftilXft^l-. 
[0 0 6 5] ft*s> Xrty*JH*-y?hfcl/C, {ESI 
K«*At^^ofc«MSIt0»#©ttillT, ®tl£ 
©4Jltt©M©±fcflB»j*»UT^-yy htr***S 

t*. x/Ty^jaaottiMwyiMis^-yy Mat* 
«fc o mKft^Ft^^©imiu*A6n«. 

40 [0 0 6 6] 
«12] 



(15) 



#P§¥6-2 9 098 4 

2S 



(w t 96) 


InmJ 


8§tt38ft#£ (a t 2 V) 
V A/ cm j 




0 . 7 2 


9x1 0 " 8 


ik*?#H 2 0 0 3 


0 7 1 


8 x 1 0 "~ 


If £U 0 0 5 


0 . 7 0 


3 x l 0 ~~ 


M *i2 1 5 0 


0 7 1 


2x10"' 


it *43 3.0 0 


0 . 7 1 


1 x 1 0' 8 


&£ 5.0 0 


0 . 7 2 


6 x 1 0 " 8 


Jt!G[0tJ3 5. 5 0 


0 . 7 3 


5 X 1 0 ~ 7 



*1 2fcjj«1\fc3fc. MmOsSO. 05^55. 00 

w t %mn$ttvabft**Ki'9<D®m#m\imtm 

86®g#D RAMO'J7k^>^< A# £ ©gffl±© 
MT?6X 1 0- 8 A/cm 2 «Tid©M3 

[0 0 6 7] SfiMmOsCMl^O. 05wt%* 
ii5§fr£fcf45. 0 0wt%SrS^.*i:^b^Vii^C 

[0 0 6 8] ^JKlttx = 0. 7 5©«&V>£jr: 

O^x^lOfOxOtttCfc^LTfe, H®© 

[0 0 6 9] [jtGffifll 6] Pb (Zr, - y Ti y ) 

Os, o^y^ifc^ffijregsns&j&w^. y= 

0. 4 8T. MmOifcl. 5wtX»Bdf*l»& 

^~yyhff«fflfc»©K»tl/T»4» M*9 9. 9% 
O^fcffl (PbO) . fcfcSWa^A (ZrOO . 
IS-ft^^^ (T 1 0 2 ) , Hg8fc=V>#> (Mn 
2 0») fflft#*ttffll/fc. COt*, 
©*U^*T**tt©ll^ttfc¥»Jfc«fcD 2 ox* 



[0070] 9-fv upwfefttum &ssst&a 

g£*59 5 or. fttt&ftSttl 2 5 OICfcLfeKM* 

[0 0 7 1] ffl&9->fv h£fflV>T, HSS^15tra 
*©**t*frT?**^->^©R«#llS^«bfc. R 
fftt, C©ttttl2 0nmT*ofc. 

[0 0 7 2] Mn2O»©^lD#a**0. 03wt%, 
50 0. 05wtX, 3. OOwtX, 5. 00wt%, 

5. 5 Ow t X©tf*V>t>iWBfP«tttH*©*#T?« 

Tl 1 8*>S1 2 2nm©»W£T»'3fc. 

[0 0 7 3] *jfcjfctt©fc*» t^*OMn 2 OsS:^Jnb 
fcV»*WV>*©B«fl*©lWWfltCTfc8reiPa*K 
fPSLfc. Wfttlftl 3 5 nmTifcofc. 

t0 0 7 4] ft«Sftfci:ftS**/^«®i«fc* 
lt*«flS-> U 3 >«|glIiJP<i:ignmffi?gK ( 2 VEP1D© 
£& ©H££X£& 1 3 fcjpf. 
40 [0 0 7 5] 

[Hi 3] 



(16) 



6-290984 



29 



30 



1 3 



Mn 9 0,^lDi (wt%) 


(nm) 


(A/cnT) 


XL ?X t^J I U 




2x1 0 






1x10"*^ 




0 4 R 


3 X 1 0 ~^ 






ft x 1 0 


ISt $4 3 3 0 0 


0 5 0 


1 x 1 0 " 8 


It 14 4 5.0 0 


0. 5 1 


6 x 1 0 " 8 


Jfc«« 3 5.5 0 


0.52 


5 x 1 0 " 7 



.5. o Ow t %$;&n#W#U&fc*Y/v> :?©$£#& 

ttWn*»PMM*D R AM© >J 7 W a s 3.94 2*1fit><D 
*Jfl±©B#T*S, H?6X10" s A/cm^T 

[0 0 7 6] fc*MmOi©£**#0. 05wt%* 
»***^tt5. 0 Owt fcS*LftV»fc* 

[0 0 7 7] reiTftty = 0. 4 8 CDtiJ&ViSr^ 

Life**. 0^ySl©£©y©ffiK:2fUT<&, HiOM 



50 



[0 0 7 8] BHMJ17] ft©2*»6 1 5mo 1X« 
h©Sr7c*©W8£l/TiJ«Xhn>?*A (SrC 

o») o»#ft«fflt, 3dis«i 6fce«sn&"b©i 

:tHf*l2ino IX, lOmolX, 1 5mo 1 
SrTJ«ftl/&t*©«***"r. 

[0 0 7 9] 

[SI 4] 



(17) 4#M¥6-2 90 9 84 

31 32 
% 1 4 





1Mb S'fl a 

(nm) 


(A/cm Z ) 


IL u m 1 a 


a j 7 

u . 4 7 


0 v 1 A ™ ^ 

o X 1 U 




U . 4 b 


O \/ 1 A - 7 


*f ♦•I 1 A AC 


U . 4 b 


4X10 


85, !pf Z 1 . 0 V 


V . 4 4 


1 s/ 1 A ~~ 8 
1X10 




0 . 4 8 


Owl A ~ 0 

2X10 


K 14 4 5.0 0 


0.46 


6 x 1 0 " 8 


ftttfli 3 5.5 0 


0.50 


8 x 1 0 " 7 


* * \M. l 5 ] 
S 1 5 


Mn 2 0 3 »S (wt%) 


(nm) 


tl 2fE ft j£ 
(A/ cm 2 ) 


Jfcttfl! 1 0 


0.41 


IxlO" 8 


Jfc&fll 2 0. 0 3 


0.41 


6 x 1 0 " 7 


1**4 1 0.0 5 


0 . 4 2 


3 x 1 "0 " 8 


K ¥42 t. 50 


0.43 


1 x 1 0 " 8 


K *4 3 3.0 0 


0 . 4 3 


IxlO" 8 


it *4 4 5. 0 0 


0.44 


6 x 1 0 " 8 


JtM 3 5.5 0. 


0.44 


7 x 1 0 ~ 7 



[00 8 1] 



[«16] 



(18) 



#H J F6-29 0 9 84 



33 



34 



1 6 



Mn«O rt 8sjtafi (w t 96) 

IV A 11 ft v> QTtftf/JUiKk V " \t f\t J 


(nm) 


(A/cm*) 


LL M; iSH 1 A 

K Wl 1 U 


U . 4 z 


a v 1 ft ~" ^ 


LL M 9 n HQ 
JL RC pT) ^ v . U O 


U . 4 U 


i v i n 


tfM 1 A A C 

R ft 1 U. U O 


n >f 1 


c v i n ^ 


ft ^ 1 , o U 




q v 1 0 ~^ 
a a 1 u 


a w q q n n 

pJV f-f 3 O . U U 


0 -4-2 


5x1 ft 


K *4 4 5.0 0 


0.41 


6 x 1 0 " 8 


ifc#0J3 5, 5 0 


0.42 


1 x 1 0 " 6 



Si 4, 15. 1 efcjRT^ifcMniOifcO. 0 5w 

[0 0 8 2] fc&MmOs©-^£S**0. 05wt%jfc 
W4, 5. 0 0wt%£j®A5<i:^ffL&V>.»; 

[0 0 8 3] tllTS r7CSg©fi&tt&2mo 1 
Ttttt»**«!)Ift±o8«*«^av»Jli, ^15mo 

[0 0 8 4] ^il:tiy=0. 4 8TPbK*fr-f 

£S r ©g^Ulf 2mo 1 X, 1 Omo 1 96, 1 5mo 
1 %©tf*V»*bfc]&», 0^y^l©i*©y©<SfcfcVi 
bTfc, *fcRRKS r©2mo 1 1 5mo 1 X 40 
Oi!©«fct5V»T , bW«OMniOi*jD*«MW**« 

[0 0 8 5] dam 18] (Sn-iCa.) aTi»0 
7> 0. 40SzS0. 8 0TS£*l£if&$;©5-£, z 
= 0. 5 OfcZ&l&ZG-tZWy? 1 ) 

9. 9%©^KXhn>?>i7A (SrCOs) , $&;*J 
A (CaCOj) , •fc9 t *> (T iOi) ©$# 



fc. BtDWU S£&£frfco£©1S, ttO. 4h>/c 
m 1 ©£E*Tr:7VX/fc#l,fc0S, »1 1 5 0 

TJT3»|II«ftK«ftffofc. C©KfS4dH&«&H# 

#-/VS^T?t92 OI^MS^^^ff^fc. «DIHU 
&®Lfc©ti, ftim»4^>^©IlS©HSttfc&* 
J:5C»0. 7 h>/cm I Tr:71/afiW*ffV». »i 
5 5 0tT»4»B. »3l8»Hft>t>TttlS*tTO&. ft 

5 mm©iS3 fcOTMiHIL v Y t Ufc. 
[0 0 8 6] fP«lyfcWE^-yy hSMV»T, X/ty 

U3>?XA&&±fc&2 0 OnmCfSTP tTf&tt 
«SX/Xy^ttfcJ;l3fP||Lfct)0*«BJl/&. MBit 
JfifcO+WtS'^IItt, gB&£0 2 5 0%, Ar 5 0 
X, Eft»3 OmTo r r, g«i&£ifo6 0 Ot. X/t 
V*mi2®2 0 0W» X/ly^lMttl 55MBTIHM8 
4 0mm<D*^/t^©WI#ll*fWl/fc. 
©Hm5©fc86. **/V>*|g©±$fcitg*<jlmm, * 
fcfct&O. 5mm©P t*>6&«±««l«*X/Xy^if5 
KJcOffKUfc. z = 0. 3 5, 0. 4 0, 0. 4 5, 
0. 5 5, 0.6 0, 0. 6 5, 0.7 0, 0. 7 5, 
0. 8 0, 0. 8 5©tf&V>fctWT%NttCl/r*ft 

%vmKtuMr>-ffr*tim*it. Hire. t<T3 9fr 

6.4 1 nmO»l^'T*?&. 

[0 0 8 7] si 7fct£ftLfc::ft£>*Y/tv-*©me 
frR©SSJc*9-5Blfl;5<"J3>S«¥IS^tSn««ESB 

ft (2Vf?in©i:£> ©js%fMi«*'r. 

[0 0 8 8] 
[SI 7] 



(19) 



4#BB¥6-2 90 98 4 



35 



ft 



1 7 



z © H 


(nm) 


(A/ cm 2 ) 


fx vU l u ♦ o o 


1 ^ A 
1 . O o 


1 v i n 

1 A i yj 


grit I U . 4 U 


1 A 1 


7 v 1 A ~9 


*:L 9 A /l c 


A 7 Q 


A v 1 A ~~ ^ 


•^f ii Q A c: A 
ft O U . O U 




ft V 1 A 






C V 1 A "9 


3+ ^1 c AAA 


A 7 A 


tr v 1 A ~~ ^ 
O A 1 U 


ibP *i ft A AG 


A O A 


i v 1 A "9 
4 X 1 U 


itf fel 7 A 7A 




9 v 1 A ~9 
^ X 1 U 


g£ U 8 0 7 5 


1 2 7 


1x10"' 


It t* 9 0,8 0 


1.48 


l x l o " 9 


JtJRfll 2 0.8 5 


2 . 0 0 


2 x 1 0 " 8 



gl 7IC*'TJ:'5t, 0. 40^z£0. 8 0Oit(C 

ttR«rtt*s<, Kv>i»ttftjsu -en^n->U3 
>B£«&$?§U¥. **t«in««***DRAM©u 

5nm£TFT. ^ilT6 x 1 0' 1 A/cm ! KT 

[0 0 8 9] *m&mz&n& dramok**^ 
ens. -r&fe-fe, tts«fc»ftttcffnTVi5fc*, 



40 



[0 0 9 0] QKMM19] La, Nb, Sm, Gd© 

3?99. 9%©La20s, NbzOs, SmzOs, Gds 
OiO»#ft*ffllfc. *-y*h©fl**#*.fctfrt 
B»©Xrt » * U >^*frttJUM! l 7 &Sftnit©ft 
#Tffo&. CCT, HJ60H18© (Sn-,Ca,) s 
T1sOt©z = 0. 5 0©tf*WCfefr<5, LaaOs, 
NbiOi, SmaOs, GdiOi08SanSMIKOV»T*n 
*ft«l 8, SI 9, £2 0. *2 lfcftfttttttt&R 
T. fcfeC©,!:*©, fU*f4««j4 lnmTfcofc. 

[0 0 9 1] 

[HI 8] 



(20) ftM¥6-2 90 984 

37 38 
& 1 8 



L a ^O^iSStJinfi (mo 1 %) 


(nm) 


M tl § Eft ?l? Is? 
(A/cm*) 


JtRW 1 W 


n 7 ? 






A 7 1 


c x 1 0 


H i^-i i A AS 


n fi ft 


9 x 1 0 




n 5 r 

u . o o 


1 x 1 0 ~ 8 






A x 1 0 


ft $4 4 5.0 0 


0 . 4 6 


6 x 1 0 " 8 


Jfc«0|3 5. 50 


0 . 4 5 


1 x l 0 " 6 


* * Ml 9] 
« 1 9 


Nd 2 O s ittl (mo IK) 


(nm) 


(A/cm 2 ) 


Jttfcfll I o 


0 . 7 2 


6 x 1 0 " 9 


Jfcttfll 2 0.0 3 


0. 7 1 


9 x 1 0 ~ 9 


R . ft 1 0.05 


0.69 


1 x 1 0 " 8 


R ft 2 1.5 0 


0.57 


2 x 1 0 " 8 


R ft 3 3.0 0 


0.50 


2 x 1 0 " 8 


R ft4 5. 00 


0 . 4 7 


6 x 1 0 " 8 


JtKffll 3 5.50 


0 . 4 S 


1 x 1 0 " 6 



[0 09 3] 



»2 0] 



(21) 



$#§§¥6-29 0 9 84 



39 



2 0 



[0 0 9 4] 



S m o O,i&fl0S (mo 1 %) 

u 0 


(nm) 


(A/cm^) 




0 . 7 2 


5 x 1 0 ~ 9 


to 2 0 0 3 


0 7 2 


8x1 0 ~ 9 




0 fi 9 


2 x 1 0 ~ 8 


^02 15 0 


0 R R 


2x10"' 






4x1 0 ~8 


R *4 4 5.0 0 


0 . 4 6 


6x1 0" 8 


ittSi^J3 5. 5 0 


0 . 4 4 


1 x 1 0 " 6 


* * [S 2 1 ] 

a 2 i 


G d 2 0^JPS (mo 1 %) 


(nm) 


M ix H SE & Bt 

(A/ cm 2 ) 


ifc&fll 1 0 


0 . 7 2 


5 x l 0 " 9 


Jfc#0| 2 0.0 3 


0.72 


6 x 1 0 " 9 


R ft 1 0.0 5 


0 . 7 0 


1 x i o " 8 


K *42 1. 50 


0.57 


2 x 1 0 " 8 


tt *4 3 3. 0 0 


0 . 4 9 


3x1 0' 8 


IS *4 4 5.0 0 


0 . 4 6 


6 x 1 0 " 8 


JtKffl 3 5.5 0 


0 . 4 5 


3xl 0" 8 



SI 8, Si 9, 52 0, S2 HCS-fiiC, 
ibTLazOs, ND2O3, Sm*Oj, GdjOsfctt!* 
5£tfc«J:tK «fc*U3>WWW0-Ji«>«lt (Jt 



mo i %&mzzmim?\tmftm&mtflmisatzit 

[0 0 9 5] [WMI2 0] SWt«19teB«SnTt> 

frmZft&bfi. E0£*©IWtt, $4 1 nm 

50 Hh-olt. (S n-.Ca.) iT1iOtC*V>Tz = 



(22) 4#W¥6-2 9 0 9 8 4 

» , ♦ 

41 42 
0. 5 0T, ZtUZL^OsifiZmo 1 %. £«ki!/5m *ZtL %2 2, %2 3t^-T. 

o i xtGisntzmis.® «-n-en»i 8©k«3. k [o o 9 6] 

»4©*mc*3-r*) \Z#LX. MniO.*8tlW^r [3J2 2] 

« 2 2 



Mn 2 Og&M (wt%) 


f n m) 


f A/ c m 2 ) 


Jfc««r i o 


0.49 


4x10"' 


ifctf#j2 0. 0 3 


0 . 4 9 


4 x 1 0 " 8 


feC ft 1 0.0 5 


0 . 4 9 


2 x 1 0 " 8 


K ft 2 1.5 0 


0 . 5 0 


5 x 1 0 " 9 


K ft 3 3.0 0 


0. 5 1 


9 x 1 0 " 9 


15 ft 4 5.0 0 


0 . 5 1 


2 x 1 0 " 8 


&MJ3 5. 5 0 


0.51 


5 x 1 0 " 7 


* X [«2 3] 
* 2 3 


Mn 2 O 3 &fl0g (wt%) 


(nm) 


(A/ cm 2 ) 


ifctfcffll 0 


0 . 4 6 


6 x 1 0 " 8 


ifclfcfl! 2 0.0 3 


0 . 4 6 


6 x 1 0 " 8 


ft 1 0.0 5 


0 . 4 6 


4 x 1 0 " 8 


K ft 2 1.5 0 


0.47 


7 x 1 0 " 9 


» ft 3 3.0 0 


0 . 4 7 


3x1 0" 8 


K ft4 5. 00 


0.47 


5 x 1 0 " 8 


ifc&0j3 5. 5 0 


0 . 4 9 


1 x 1 0 " 6 



(23) 



#W¥6-2 9 0984 
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[0 0 9 8] 

[f8W©»JH 6U0J:5fc. *»?HcJ:n«. ±$tt 
«!©±K»*«nfcfl«BIKJ:oT, :/D-fcXf©iti 

YttS^iWl&n. ¥*#fBtegSfc£©-l©ii5£«9 
[0 0 9 9] AKTSfthfe 8&fc3?HM*"?© 

[oiooi's&k, jaatiatawflaistfeio© 

[OlOll SrTIOi*, PZm (Sr, C 
a) t T iiOrft©0«#tmiCftft©Mn7G*&flMn 

TS!itT?iin««ftftiis**!:t«« , c**. (s 

r, Ca) iT iiOT*0R*flcttflfc«*®?>*> 
[0fi©f!5*£iB?!] 

[HI] **W©*V^^^O-*EllllO«lja©»flBR 
[0 2] *JM5©*Y/^*lia©lffllRfiB'Cft 



4tf 



5. 

[0 3] **«6©**/V>**liB©lrIiiIMHHT» 



14] **«7 0*t^5/^«iaO(fffi|!iWBT* 



15] &ffifl8©**/V>*181©tfiiiiB9l0T* 



[06] %Mm 8 oRtttRoitimoilBM:^ 

jo [0 7] jmM9®**rt5'?ff&®ffm29!H-eft 

[0 8] 3©8§«#ifl©j£ll£|gg©®rmi&iP10 

[09] HJSflll 3©S§«#l&©Jj£|gl8iI©ffi©0!l©lSr 
BlIH9i0T&S. 

[010] gjfifll 1 3 ©R*#K©l£R811©S C I'ffi 
©«©®r®iSBJ0-C*S. 

[0ii] gjtm 3©Ks#£©&Bigg©$5fcte 

©^©»rliiftW0T*S. 
a) [012] £)MI 1 4 ©Sftt#lig©fi£Bilgg©irBilft9! 
0T&&. 

1 ftSBI 
3 TBBSffi 

4 

5 ±g&tt® 



[01] 



[02] 




V 



2a- 



7 





/ 




2 



[04] 

[03] 




(24) ftM¥6-2 9 0 9 84 



[05] [06] 




ifl * < c ) 



[08] [09] 




[010] [011] 




14 31 15 31 



(25) 



ftW¥6-29 0 984 




jE^«'P*BT8TSl#l^ 



(72)5Sf!# =_h S 

^«jflfS!P*lirr8TSllll^ 

oimwz mm m 

jizmmm 8T3i&m Emm® 

#Wfc3S}I§C4TBl#«! EMwm$& 

E«5rU«P*l8r8TSl#l^ HI 



